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[ 6560-01  ] 

ENVIRONMENTAL  PROTECTION 
AGENCY 

[OPP-30000/24;  FRL  822-3) 

PESTICIDE  PROGRAMS 

Rebuttable  Presumption  Against  Registra¬ 
tion  and  Conti nu^  Registration  of  Pesti¬ 
cide  Products  Containing  Thiophanate- 
Methyl 

AGENCY:  Office  of  Pesticide  Programs, 
Environmental  Protection  Agency 
(EPA). 

ACTION :  Notice  of  rebuttable  presump¬ 
tion. 

SUMMARY:  Thiophanate-methyl  has 
been  found  to  exceed  certain  risk  criteria 
set  forth  in  40  CFR  162.11.  This  notice 
requests  registrants  and  other  interested 
persons  to  submit  rebuttals  and  other 
information  on  the  presumption  and  to 
submit  any  other  data  on  the  risks  and 
benefits  of  this  pesticide  chemical.  This 
notice  is  the  first  of  several  which  will 
give  public  notification  of  the  Agency’s 
progress  in  reviewing  this  chemical. 

DATES:  Rebuttal  evidence  and  other  in¬ 
formation  must  be  recieved  on  or  before 
January  24,  1978. 

ADDRESS  MATERIAL  TO:  Federal 
Register  Section,  Technical  Services  Di¬ 
vision  (WH-569),  Office  of  Pesticide 
Programs,  EPA,  room  401,  East  Tow’er, 
401  M  Street  SW.,  Washington,  D.C. 
20460. 

FOR  FURTHER  INFORMATION  CON¬ 
TACT: 

Esther  Saito,  Office  of  Special  Pesticide 
Reviews,  Office  of  Pesticide  Programs 
( WH-566) ,  room  447,  East  Tower,  EPA 
202-755-8050. 

SUPPLEMENTARY  INFORMATION; 
The  Deputy  Assistant  Administrator,  Of¬ 
fice  of  Pesticide  Programs,  EPA,  has  de¬ 
termined  that  a  rebuttable  presumption 
exists  against  registration  and  continued 
registration  of  all  pesticide  products  con¬ 
taining  thiophanate-methyl.' 

I.  Regulatory  Provisions 

A.  General.  Title  40,  Part  162.11,  of  the 
Code  of  Federal  Regulations  for  the  Fed¬ 
eral  Insecticide,  Fungicide,  and  Rodenti- 
cide  Act  (FIFRA)  as  amended  (86  Stat. 
973,  89  Stat.  751,  7  U.S.C.  136  et  seq.), 
provides  that  a  rebuttable  presumption 
against  registration  shall  arise  if  the 
Agency  determines  that  a  pesticide  meets 
or  exceeds  any  of  the  risk  criteria  relat¬ 
ing  to  acute  and  chronic  toxic  effects  set 
forth  in  §  162.11(a)  (3) .  If  it  is  deter¬ 
mined  that  such  a  rebuttable  presump¬ 
tion  has  arisen,  the  regulations  require 
that  the  registrant  be  notified  by  certified 


>  A  position  of  document,  containing  an 
appendix  of  references,  background  informa¬ 
tion,  and  other  material  pertinent  to  the 
issuance  of  this  notice,  has  been  prepared 
by  the  Agency  Working  Group  on  thiophan¬ 
ate-methyl  and  is  also  published  with  this 
notice. 


mail  and  afforded  an  opportunity  to  sub¬ 
mit  evidence  in  rebuttal  of  the  presump¬ 
tion.  In  addition,  the  Agency  has  deter¬ 
mined  that  the  public  should  also  be 
given  notice  of  the  bases  for  the  pre¬ 
sumption  to  provide  an  opixirtunity  for 
comment  and  to  solicit  additional  infor¬ 
mation  relevant  to  the  presumption. 

A  notice  of  rebuttable  presumption 
against  registration  is  issued  when  the 
evidence  related  to  risk  meets  the  cri¬ 
teria  set  forth  in  1162.11(a)(3).  It  is 
emphasized  that  a  notice  of  rebuttable 
presumption  against  registration  and 
continued  registration  of  a  pesticide  is 
not  a  notice  of  intent  to  cancel  the  regis¬ 
tration  of  a  pesticide,  and  may  or  may 
not  lead  to  cancellation.  The  notice  of  in¬ 
tent  to  cancel  is  issued  only  if,  after  care¬ 
ful  consideration  of  both  the  risks  and 
benefits,  it  is  determined  that  the  pesti¬ 
cide  may  generally  cause  unreasonable 
adverse  effects  to  the  environment. 

Accordingly,  all  registrants  and  appli¬ 
cants  for  registration  are  invited  pursu¬ 
ant  to  40  CFR  162.11(a)(4)  to  submit 
evidence  in  rebuttal  of  the  presumptions 
listed  in  Part  II  of  this  notice.  Regis¬ 
trants  and  other  interested  parties  may 
also  submit  for  consideration  data  on 
benefits  which  they  believe  would  justify 
registration  or  continued  registration.  In 
addition,  any  registrant  may  petition  the 
Agency  to  voluntarily  cancel  a  current 
registration  pursuant  to  Section  6(a)(1) 
of  FIFRA. 

B.  Rebuttal  Criteria.  Section  162.11 
(a)  (4)  provides  that  a  registrant  may  re¬ 
but  the  presumption  by  sustaining  the 
burden  of  proving : 

( 1 )  In  the  case  of  a  pesticide  presumed 
against  pursuant  to  the  acute  toxicity  or 
lack  of  emergency  treatment  criteria, 
“that  when  considered  with  the  formula¬ 
tion.  packaging,  method  of  use,  and  pro¬ 
posed  restrictions  on  and  directions  for 
use  and  widespread  and  commonly  recog¬ 
nized  practices  of  use,  the  anticipated 
exposure  to  an  applicator  or  user  and  to 
local,  regional,  or  national  populations 
of  nontarget  organisms  is  not  likely  to 
result  in  any  significant  acute  adverse 
effects”  (40  CFR  162.11(a)  (4)  (i) ) ; 

(2)  In  the  case  of  a  pesticide  presumed 
against  pursuant  to  the  chronic  toxicity 
criteria,  “that  when  considered  with  pro¬ 
posed  restrictions  on  use  and  widespread 
and  commonly  recognized  practices  of 
use,  the  pesticide  will  not  concentrate, 
persist  or  accrue  to  levels  in  man  or  the 
environment  likely  to  result  in  any  sig¬ 
nificant  chronic  adverse  effects”  (40  CFR 
162.11(a)  (4)  (ii) ) ;  or 

(3)  In  either  case,  that  “the  determi¬ 
nation  by  the  Agency  that  the  pesticide 
meets  or  exceeds  any  of  the  criteria  for 
risk  was  in  error”  (40  CFR  162.11(a)  (4) 
(iii)). 

C.  Benefits  Information.  In  addition  to 
submitting  evidence  to  rebut  the  pre¬ 
sumption  of  risk.  Section  162.11(a)(5) 
(iii)  provides  that  a  registrant  “may  sub¬ 
mit  evidence  as  to  whether  the  economic, 
social  and  environmental  benefits  of  the 
use  of  the  pesticide  subject  to  the  pre¬ 
sumption  outweigh  the  risk  of  use.”  If 


the  risk  presumptions  are  not  rebutted, 
the  benefit  evidence  submitted  by  the 
registrant,’  applicants,  and  other  inter¬ 
ested  persons  will  be  considered  by  the 
Administrator  in  determining  the  appro¬ 
priate  regulatory  action.  Specifically, 
§  162.11(a)  (5)  (iii)  provides  that  if  the 
“benefits  appear  to  outweigh  the  risks,” 
the  Administrator  may  issue  a  notice  of 
intent  to  hold  a  hearing  pursuant  to  Sec¬ 
tion  6(b)  (2)  of  FIFRA  rather  than  a  no¬ 
tice  of  intent  to  cancel  or  deny  registra¬ 
tion  pursuant  to  Section  3(c)(6)  of 
FIFRA.  Alternatively,  if  the  “benefits  do 
not  appear  to  outweigh  the  risks,  the 
Administrator  shall  issue  a  notice  pur¬ 
suant  to  Section  3(c)  (6)  or  Section  6(b) 
(1)  of  the  Act,  as  appropriate.”  More¬ 
over,  if  at  any  time  the  Administrator 
determines  that  a  pesticide  poses  an  “im¬ 
minent  hazard”  to  humans  or  the  en¬ 
vironment,  a  notice  of  suspension  may 
be  issued  pursuant  to  Section  6(c)  of  the 
Act. 

Stated  below  are  the  Section  162.11 
(a)(3)  risk  criteria  which  the  Agency 
has  found  to  have  been  met  or  exceeded 
by  registrations  and  applications  for 
registration  of  pesticide  products  con¬ 
taining  thiophanate-methyl.  The 
Agency’s  basis  for  concluding  that  these 
risk  criteria  have  been  met  or  exceeded 
is  set  out  in  “Thiophanate-methyl;  Posi¬ 
tion  Document  1,”  which  follows.  Copies 
of  attachments  to  the  Position  Docu¬ 
ment  w'hich  are  not  published  with  this 
notice  are  available  for  public  inspec¬ 
tion  in  the  Office  of  Special  Pesticide  Re¬ 
views.  Information  protected  from  dis¬ 
closure  pursuant  to  FIFRA  Section  10 
cannot  be  provided.  Specific  inquiries 
concerning  the  Position  Document,  as 
well  as  requests  for  access  to  these  files, 
should  be  directed  to  Project  Manager 
Mrs.  Esther  Saito,  Office  of  Special  Pesti¬ 
cide  Reviews  (WH-566),  EPA,  Room  447, 
East  Tower,  401  M  St.  SW.,  Washington, 

D.C.  20460,  202-755-8050. 


®  Registrants  or  other  Interested  persons 
who  desire  to  submit  benefit  Information 
should  consider  submitting  Information  on 
the  following  subjects,  along  with  any  other 
relevant  Information  they  desire  to  submit: 

1.  Identification  of  the  major  uses  of  the 
pesticide.  Including  estimated  quantities 
used  by  crop  or  other  application. 

2.  Identification  of  the  minor  uses  of  the 
pesticide,  Including  estimated  quantities 
used  by  category  such  as  lawn  and  garden 
uses  and  household  uses. 

3.  Identification  of  registered  alternative 
products  for  the  uses  set  forth  in  (1)  and 
(2)  above,  including  an  estimate  of  their 
availability. 

4.  Determination  of  the  change  in  costs  to 
the  user  of  providing  equivalent  pesticide 
treatment  with  any  available  substitute 
products. 

5.  Assessment  of  regulation  impact  upon 
user  productivity  (e.g.,  yield  per  acre  and/or 
total  output)  from  using  available  substitute 
pesticides  or  from  using  no  other  pesticides. 

6.  If  the  impacts  upon  either  user  costs  or 
productivity  are  significant,  a  qualitative  as¬ 
sessment  of  the  regulation’s  impact  on  pro¬ 
duction  of  major  agricultural  commodities 
and  retail  food  prices  of  such  commodities. 
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II  Presumptions 

A.  Mutagenicity.  40  CFR  I62.11(a>(3> 
(ii)  (A>  provides  that  a  rebuttable  pre¬ 
sumption  shall  arise  if  a  pesticide 
“*  •  ♦  (i>nduces  oncogenic  effects,  as 
determined  by  multitest  evidence." 

On  the  basis  of  scientific  studies  and 
information  summarized  in  the  Position 
Document,  the  Agency  has  concluded 
that  this  risk  index  has  been  exceeded 
by  all  regi;^trations  and  applications  for 
registration  of  pesticide  products  con¬ 
taining  thipphanate-methyl.  and  that  a 
rebuttable  presumption  against  new  or 
continued  registration  of  such  products 
has  therefore  arisen. 

B.  Population  Reductions  in  Non-tar¬ 
get  Organisms.  40  CFR  162.11(a)  (3)  (ii) 
(C)  provides  that  a  rebuttable  presump¬ 
tion  shall  arise  if  a  pesticide  “(c) an 
reasonably  be  anticipated  to  result  in 
significant  local,  regional,  or  national 
population  reductions  in  nontarget 
organisms  •  •  •” 

On  the  basis  of  scientific  studies  and 
information  summarized  in  the  Position 
Document,  the  Agency  has  concluded 
that  the  risk  index  for  population  reduc¬ 
tions  in  nontarget  organisms  has  been 
exceeded  by  registrations  and  applica¬ 
tions  for  registration  of  pesticide  prod¬ 
ucts  containing  thiophanate-methyl 
which  are  for  outdoor  use,  and  that  a 
rebuttable  presumption  against  new  or 
continued  registration  of  such  products 
has  therefore  arisen. 

III.  Grounds  for  Pesticide  Review  in 

Addition  to  Rebuttable  Presumption 

Criteria 

As  discussed  in  more  detail  in  the  at¬ 
tached  Position  Document,  methyl  2- 
benzimidazole  carbamate  (MBC)  has 
the  potential  of  reacting  with  nitrites  to 
form  N-nitroso  compounds.  Some  N- 
nitroso  compounds  are  known  to  possess 
oncogenic  properties.  The  data  and  anal¬ 
yses  available  at  this  time  with  respect 
to  the  potential  formation  of  oncogenic 
compounds  are  not  sufficient  to  warrant 
the  issuance  of  a  rebuttable  presump¬ 
tion.  The  Agency  specifically  solicits 
further  evidence  bearing  on  the  likeli¬ 
hood  and  significance  of  such  reaction. 
Thiophanate-methyl  is  fetotoxic  at  high 
levels  and  requires  additional  terato¬ 
genic  test.  The  Agency  specifically  solic¬ 
its  further  data  on  human  exposure.  All 
comments  and  information  received  with 
respect  to  these  potential  reactions,  in¬ 
cluding  analysis  thereof,  may  serve  as  a 
basis  for  a  final  decision  as  to  the  regis¬ 
trability  of  thiophanate-methyl  pesti¬ 
cides  (40  CFR  162.11(a)(6)). 

IV.  Registrations  and  Products  Subject 

TO  THE  Notice 

All  registrants  and  applicants  for 
registration  listed  below  are  being  noti¬ 
fied  by  certified  mail  of  the  rebuttable 
presumption  existing  against  registra¬ 
tion  and  continued  registration  of  their 
products. 

The  registrants  and  applicants  for 
registration  shall  have  until  January  24, 
1978,  to  submit*  evidence  in  rebuttal  of 


the  presumption.  However,  the  Adminis¬ 
trator  may.  for  good  cause  shown,  grant 
an  additional  60  days  during  which  such 
evidence  may  be  submitted.  Notice  of 
such  an  extension,  if  granted,  will  appear 
in  the  Federal  Register. 

A  registrant  or  applicant  for  registra¬ 
tion  may,  if  it  desires,  assert  a  business 
confidentiality  claim  covering  part  or  all 
of  the  information  submitted  in  rebut¬ 
tal.  The  registrant  or  applicant  may  as¬ 
sert  the  claim  by  placing  on  or  attaching 
to  the  information  a  cover  sheet,  stamped 
or  typed  legend,  or  other  suitable  form 
of  notice  employing  language  such  as 
as  “trade  secret,”  “proprietary,”  or  “com¬ 
pany  confidential.”  Allegedly  confiden¬ 
tial  portions  of  otherwise  nonconfiden- 
tial  documents  should  be  clearly  marked. 

If  a  confidentiality  claim  is  asserted, 
the  information  covered  by  the  claim  will 
be  disclosed  by  EPA  only  to  the  extent 
and  by  means  of  the  procedures  set  forth 
in  40  CFR  2,  Subpart  B  (41  FR  36906, 
September  1,  1976).  If  no  confidentiality 
claim  accompanies  the  information  at 
the  time  it  is  received  by  EPA.  EPA  will 
place  the  information  in  the  public  com¬ 
ment  file  where  it  will  be  available  for 
public  inspection. 

If  a  registrant  or  applicant  does  assert 
a  confidentiality  claim  for  some,  but  not 
all,  of  the  information  submitted  to  EPA 
in  rebuttal,  the  registrant  or  applicant 
should  furnish  two  copies  of  the  informa¬ 
tion  to  EPA*  Tlie  first  copy  should  con¬ 
tain  all  of  the  information  submitted  in 
rebuttal  with  information  claimed  as 
confidential  clearly  identified.  The  second 
copy  should  be  identical  to  the  first  ex¬ 
cept  that  all  information  claimed  as  con¬ 
fidential  should  be  deleted.  Tlie  second 
copy  will  be  placed  in  the  public  com¬ 
ment  file.  The  first  copy  will  be  treated 
in  accordance  with  the  procedures  set 
out  above. 

V.  Duty  to  Submit  Information 
ON  Adverse  Effects 

Registrants  are  required  by  law  to 
submit  to  EPA  any  additional  informa¬ 
tion  regarding  any  adverse  effects  on 
man  or  the  environment  which  comes  to 
a  registrant’s  attention  at  any  time,  pur¬ 
suant  to  Section  6(a)(2)  of  FIFRA  and 
40  CFR  162.8(d>.  If  any  registrant  of 
Thiophanate-methyl  products  has  any 
publLshed  or  unpublished  information, 
studies,  reports,  analyses,  or  reanalyses 
regarding  any  adverse  effects  in  animal 
species  or  humans,  residues,  and  claimed 
or  verified  accidents  to  humans,  do¬ 
mestic  animals,  or  wildlife,  which  have 
not  been  previously  submitted  to  EPA, 
the  material  must  be  submitted  immedi¬ 
ately.  When  responding  to  this  notice, 
each  registrant  shall  submit  a  written 
certification  to  the  Agency  that  all  in¬ 
formation  regarding  any  adverse  effects 
known  to  the  registrant  has  been  sub¬ 
mitted.  In  addition,  the  registrants 
should  notify  EPA  of  any  studies  cur¬ 
rently  in  progress,  including  the  purpose 
of  the  study,  the  protocol,  the  approxi¬ 
mate  completion  date,  and  a  summary 
of  all  results  observed  to  date. 


VI.  Public  Comments 

During  the  time  allowed  for  submis¬ 
sion  of  rebuttal  evidence,  specific  com¬ 
ments  on  the  presumptions  set  forth  in 
this  notice  and  on  the  material  contained 
in  the  Position  Document  are  solicited 
from  the  public.  In  particular,  any 
documented  episodes  of  adverse  effects 
to  humans,  domestic  animals,  or  wild¬ 
life,  and  information  as  to  any  laboratory 
studies  in  progress  or  completed,  are 
requested  to  be  submitted  to  EPA  as 
soon  as  possible.  Specifically,  information 
on  the  fate  and  effects  of  Thiophanate- 
methyl,  its  impurities,  metabolites,  and 
degradation  products  on  flora  and  fauna, 
particularly  animals  with  metabolism 
similar  to  that  in  humans,  is  solicited. 
Similarly,  any  studies  or  comments  on 
the  benefits  from  the  use  of  Thi¬ 
ophanate-methyl  are  requested  to  be  sub¬ 
mitted.  All  comments  and  information 
received,  as  well  as  any  other  relevant 
information  and  analysis  thereof,  which 
come  to  the  attention  of  the  Agency 
may  serve  as  a  basis  for  final  determina¬ 
tion  pursuant  to  §  162.11(a)  (5> . 

All  comments  and  information  should 
be  sent  to: 

Federal  Register  Section.  Technical  Services 

Division  (WH-569).  room  401  East  Tower. 

401  M  Street  SW..  Washington,  D.C.  20460. 

Three  copies  of  the  comments  or  infor¬ 
mation  should  be  submitted  to  facilitate 
the  work  of  the  Agency  and  others  in¬ 
terested  in  inspecting  them.  The  com¬ 
ments  and  information  should  bear  the 
identifying  notation  “OPP-30000/24.” 
Comments  and  information  received 
within  the  specified  time  limit  shall  be 
considered  before  it  is  determined 
whether  a  notice  shall  be  issued  in  ac¬ 
cordance  with  40  CFR  162.11(a)  (5)  (ii) . 

Comments  received  after  the  specified 
time  period  will  be  considered  only  to 
the  extent  feasible,  consistent  with  the 
time  limits  imposed  by  40  CFR  162.11 
(a)  (5)  (ii) .  All  written  comments  and  in¬ 
formation  filed  pursuant  to  this  notice 
will  be  available  for  public  inspection  in 
the  office  of  the  Federal  Register  Section 
from  8:30  a.m.  to  4  p.m.  during  normal 
working  days. 

Interested  persons  are  encouraged  to 
take  advantage  of  the  opportunity  to 
inspect  Agency  files  during  normal  work¬ 
ing  hours  since  1)  all  of  the  information 
received  may  serve  as  a  basis  for  final 
determination  pursuant  to  162.11(a)(5) 
and  2)  the  Agency  will  not  generally 
publish  a  summary  of  information  re¬ 
ceived  in  the  Federal  Register  at  the 
close  of  the  rebuttal  period. 

Your  cooperation  is  solicited  in  iden¬ 
tifying  any  errors  or  emissions  Vdich 
may  have  been  made  in  the  following 
computer  listings.  Corrections  to  the  list¬ 
ings  may  not  necessarily  be  published  in 
the  Federal  Register,  but  rather  han¬ 
dled  by  mail  with  affected  parties.  Omis¬ 
sions  will  be  corrected  by  notice  in  the 
Federal  Register. 

Dated:  November  23. 1977. 

Edwin  L.  Johnson, 
Deputy  Assistant  Administrator 
for  Pesticide  Programs. 
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Thiophanate-methyls  Position 
Document  1 

THIOPHAN  ATE- METHYL  WORKING  GROUP ; 

Esther  Saito,  Project  Manager,  Of¬ 
fice  OF  Special  Pesticide  Reviews, 
U.S.  Environmental  Protection  Agen¬ 
cy 

I.  Background 


The  structural  formula  is : 

H  S  H  O 
t  Jl  I  II 
N-C-N-Ci-0-CH3 


N— C— N-C— O— CHj 

A  i  A  h 


A.  Chemistry,— 1.  General  Chemistry. 
Thlophanate-methyl  is  the  common  name 
for  the  chemical  l.2-a-(3-methoxycarbonyl- 
2-thiourei(lo)  benzene.  The  accepted  chem¬ 
ical  name  used  on  pesticide  labels  is  di¬ 
methyl  |(1.2-phenylene)  bls(iminocarbono- 
thioyl)  1  bis  [  carbamate  1 ;  it  is  sold  under  the 
the  names  Topsin  M**,  Cercobin  M**  and  Thio- 
phanate  M.  Thlophanate-methyl  has  the 
molecular  formula  Cj  H,,NjO,S;  and  a  molec¬ 
ular  weight  of  342. 


Thiophanate-methyl,.,a  colorless  crystal¬ 
line  solid  melts  at  168  °C  with  decomposition. 
Thiophanate-methyl  is  slightly  soluble  in  n- 
hexane,  hardly  soluble  in  water  and  spar¬ 
ingly  soluble  in  most  organic  solvents.  The 
compound  is  stable  in  acidic  solutions,  has 
a  slight  but  measureable  formation  of 
methyl  2- benzimidazole  carbamate  (MBC)  at 
pH7,  and  is  unstable  in  alkaline  solution. 

Thlophanate-methyl  and  benomyl  both 
metabolize  to  MBC  (1,2). 


II  S  H  O 
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MBC  is  a  powerful  fungicide  that  is  gen¬ 
erally  regarded  as  the  actual  fungitoxic  prin¬ 
ciple  of  benomyl  (1).  Vonk  and  Sipesteijn 
found  a  correlation  between  the  formation 
of  MBC  and  the  fungitoxic  activity  of  thio¬ 
phanate-methyl  (2).  Thiophanate-methyl 
was  completely  converted  to  MBC  in  0.066  M 
phosphate  buffer,  pH7,  at  70' C  in  26  hours 
(2). 

2.  Residue  Chemistry. — a.  Soil.  In  moist 
soil  thiophanate-methyl  was  degraded  rapid¬ 
ly;  80  to  90  percent  had  disappeared  from 
Towner  sand  and  Fargo  clay  soils  five  days 
after  application  (3).  Thirty  days  after  ap¬ 
plication  of  thiophanate-methyl  to  air-dried 
soil  10  to  20  percent  thlophanate-methyl 
could  be  detected.  The  principal  metabolite 
found  in  the  soils  was  MBC.  (3) 

b.  Animals.  Noguchi  and  coworkers  (3)  and 
Pujlno  and  coworkers  (5) ,  cited  in  the  World 
Health  Organization  Technical  Report  Series 
(1974),  reported  that  feeding  ’'C-  or  ^'S-  la¬ 
beled  thiophanate-methyl  to  rats,  mice,  and 
dogs  showed  80  to  100  percent  recovery  in 
fece.s  and  urine  within  96  hours.  MBC  has 
been  Identified  as  the  major  metabolite  in 
both  mice  and  dogs  in  studies  submitted  to 
EPA  by  Noguchi  and  coworkers  (33). 

Fujinoand  coworkers  report  unmetabolized 
thiophanate-methyl  as  the  major  part  of  the 
fecal  excretion.  The  mnior  part  consisted  of 
4-hydroxy-thiophanate-methyl  (4-OH-TM) 
and  dimethyl-4. 4'-0-phenylenebisallophan- 
ate  (FH-432).  MBC  and  5-hydroxy-MBC  (5- 
OH-MBC)  were  observed  but  the  authors 
questioned  if  they  were  metobolltes  or  were 
produced  during  the  analytical  procedures 
(5). 

Kosaka  and  co-workers,  cited  in  the  World 
Health  Organization  Technical  Report  Series 
(1976),  reported  that  5-hydroxy  methyl  ben¬ 
zimidazole  was  the  main  metabolite  in  the 
urine  of  female  rats,  which  had  been  ad¬ 


ministered  nc-labelled  thiophanate-methyl. 
Thiophanate-methyl,  5-hydroxy  methyl  ben¬ 
zimidazole,  4-hydroxy -dimethyl-4, 4'-0-phen- 
ylene  bis-allophanate  were  identified  as  me¬ 
tabolites  in  the  feces  (6) . 

c.  Plants.  Thiophanate-methyl  was  con¬ 
verted  to  MBC  after  uptake  through  roots 
and  after  foliar  treatment  of  French  bean 
seedlings  (4)  Buchenauer  and  coworkers  (7) 
found  that  the  tran-sformatlon  is  to  a  great 
extent  catalyzed  by  light  in  addition  to  re¬ 
quiring  water.  Thiophanate-methyl  residues 
in  cotton  leaves  were  transformed  to  MBC: 
after  four  days  in  sunlight  42  percent  were 
transformed  as  opposed  to  6  percent  when 
the  plants  were  kept  in  dim  light. 

B.  Uses  and  Production.  Thiophanate- 
methyl  was  first  registered  for  use  as  a  fungi¬ 
cide  in 'Japan  in  May  1971.  Great  Britain 
granted  provisional  clearance  for  a  number 
of  preharvest  treatments  on  food  crops  and 
ornamentals  and  post-harvest  dipping  of 
apples  in  1973  (8).  Thlophanate-methyl  is 
only  registered  for  use  on  turf  and  orna¬ 
mentals  in  the  U.S.A. 

Pennwalt  is  the  only  registered  producer 
of  technical  grade  thiophanate-methyl  in  the 
United  States.  Under  Section  7(c)  of  the 
Federal  Insecticide,  Fungicide,  and  Rodenti- 
clde  Act  (FIPRA)  manufacturers  and  formu- 
lators  are  required  to  submit  Information  oh 
production,  sales,  and  distribution.  Under 
Section  10,  this  Information  is  considered 
confidential  and  cannot  be  released  to  the 
public,  but  it  is  made  available  to  the  Ad¬ 
ministrator  in  a  confidential  appendix  to 
this  report  (9), 

II.  Regulatory  History 

The  first  registration  for  a  product  con¬ 
taining  thiophanate-methyl  was  granted 
January  16,  1973,  to  Pennwalt  for  technical 
grade  product  (EPA  Registration  Number 


4581-280).  In  July  and  August  1973,  three 
companies  registered  products  containing  50 
to  70  percent  thlophanate-methyl  and  for¬ 
mulated  as  wettable  powders  for  use  on  turf. 
A  wettable  powder  containing  1.15  percent 
thiophanate-methyl  was  registered  for  us? 
on  turf  in  February  1974.  A  product  which 
contains  25  percent  thlophanate  methyl  and 
15  percent  5-ethoxy-3-(trlchloromethyl) -1,2, 
4-thiadizole  was  registered  for  use  on  flowers 
and  ornamentals  in  July  1974. 

Tolerances  were  established,  under  40  CFR 
Section  180.371  for  residues  on  bananas  (2 
ppm  of  which  only  0.2  ppm  may  be  present 
in  the  pulp)  on  February  3.  1977;  tolerances 
for  residues  on  stone  fruits  (15  ppm)  and 
strawberries  (5  ppm)  were  added  on  March 
17,  1977. 

Although  no  products  containing  thiopha¬ 
nate-methyl  are  registered  for  use  on  food 
crops,  an  application  is  being  reviewed  for 
use  on  stone  fruits  and  strawberries. 

III.  Summary  of  Scientific  Evidence  to 
Support  Rebuttable  Resumption 

40  CFR  162.11  (a)(3)  provides  that  a  re¬ 
buttable  presumption  shall  arise  if  a  pesti¬ 
cide's  ingredients,  metabolites  or  degrada¬ 
tion  products  meet  or  exceed  (1)  acute 
toxicity  risk  criteria  relating  to  hazards  to 
humans,  domestic  animals,  or  wildlife,  or  (11) 
chronic  toxicity  risk  criteria  relating  to 
humans  and  to  population  reductions  in 
non-target  organisms  or  fatality  to  members 
of  endangered  species. 

A.  Chronic  Toxicity. — 1.  Mutagenic  Ejects 
in  Multitest  Systems.  Section  162.11(a)(3) 
(ii)  (A)  provides  that  a  rebuttal  presumption 
shall  arise  if  a  pesticide’s  Ingredients,  metab¬ 
olites,  or  degradation  products  Induces  muta- 
g^enic  effects,  as  determined  by  multitest 
evidence. 

Studies  in  plants  (4,  7)  animals  (33)  and 
soil  (3)  have  shown  that  thiophanate-methyl 
is  metabolized  to  MBC.  MBC  has  been  shown 
to  produce  somatic  chromosomal  abnormali¬ 
ties  and  point  (gene)  mutations  in  microbial 
and  mammalian  test  systems.  Further  evi¬ 
dence  of  the  mutagenic  effects  of  thlopha¬ 
nate-methyl  and  MBC  has  been  obtained  in 
studies  of  plants.  MBC  has  also  been  shown 
to  reach  gonadal  tissues  in  nfammals  with 
physiological  effects;  hence  it  has  the  poten¬ 
tial  of  interacting  with  genetic  material. 

a.  Chromosomal  Effects. — 1.  Mammalian 
Cells  in  Culture:  MBC  has  been  shown  to 
cause  mitotic  delay  (10),  a  low  incidence  of 
chromosomal  breakage  (10).  and  multl- 
nucleation  (10,  11)  in  human,  mouse,  and 
hamster  cells  lines. 

11.  Mammalian  Tests  in  Vivo.  Metaphase 
arrest  and  micronuclei  formation  occurred  in 
bone  marrow  cells  of  rats  treated  with  MBC; 
in  addition  there  was  a  low  frequency  of 
chromosomal  breakage  and  formation  of  ana¬ 
phase  bridges  (10). 

Seller  (1976)  found  that  MBC  produced 
dose-related  mutagenic  effects  in  the  micro- 
nucleus  test  in  mice.  In  addition,  lagging 
choromosomes,  anaphase  bridges,  unequally 
distributed  chromosomes,  and  tripolar  ana¬ 
phases  appeared  in  mitotic  bone  marrow  cells 
of  treated  animals;  none  of  these  effects  were 
noted  in  control  cells  (12).  The  author  con¬ 
cluded  that  the  main  action  of  MBC  was  the 
inhibition  of  the  mitotic  spindle,  which  may 
predispose  to  nondisjunctional  errors.  The 
finding  of  anaphase  bridges  indicates  that 
MBC  can  break,  chromosomes. 

On  the  other  hand  thiophanate-methyl  ad¬ 
ministered  Intraperitoneally  (dosage  range 
from  8  to  600  mg/kg)  did  not  Increase  the 
frequency  of  dominant  lethal  mutations  in 
ICR-strain  mice  (13).  Abnormal  chromosome 
configuration  were  not  observed  in  bone  mar¬ 
row  or  spermatogonlal  cells  of  'Wlstar  strain 
albino  male  rats  treated  daily  for  5  days  with 
thiophanate-methyl  by  intraperitoneal  injec¬ 
tion  (62.6  to  1000  mg/kg)  (13). 
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III.  Fungi  and  Molds.  MBC  Interfered  with 
normal  nuclear  division  In  Saccharomyces 
cerevesiae.  Ustilago  maydis  (12),  Botrytis 
cineara  (13).  and  Aspergillus  nidulans  (14). 
Interference  with  cell  division  may  predis¬ 
pose  to  chromosomal  nondisjunction. 

b  Point  Mutations,  l.  Bacteria.  Two  studies 
have  reported  that  MBC  and  other  benzimi¬ 
dazoles  induce  base-substitution  mutations 
as  detected  by  the  Ames  test  without  meta¬ 
bolic  activation.  Salmonella  typhimurium 
strains  his  G46.  TA1530.  and  TA1535  were 
u.sed  in  the  tests.  Forward  mutations  were 
Induced  In  Salmonella  strain  LT-2  by  MBC; 
reverse  mutations  were  induced  in  Escher¬ 
ichia  coli  strain  WP2  uvrA  which  is  excision 
deficient  but  not  In  strain  WP2.  which  is 
excision  proficient  (17.  18).  Mutations  appear 
to  result  from  the  Incorporation  of  benzimi¬ 
dazoles  Into  DNA  in  place  of  purine  bases 

(19)  :  it  has  been  hypothesized  that  mutation 
occurs  when  the  abnormal  base  Is  recognized 
by  the  cell  but  the  defect  is  not  repaired  cor¬ 
rectly  (18).  One  study  Indicates  that  MBC 
does  produce  mutations  In  the  Salmojiella 
typhimurium  test  without  metabolic  acti¬ 
vation  or  in  the  rodent  host-mediated  assay 

(20) . 

c.  Other  Studies  Bearing  upon  Mutagen¬ 
icity.  Thiophanate-methyl,  MBC,  and  other 
benzimidazole  fungicides  Induced  genetic 
segregation  In  a  diploid  strain  of  Aspergillus 
nidulans  which  was  heterozygous  for  spore- 
color  markers  and  nutritional  mutants  (21). 

Styles  and  Garner  report  that  repeated  oral 
dose.s  of  MBC  produced  toxic  effects  In  rat 
testes  showing  that  this  compound  can  affect 
the  primary  reproductive  tissues  (10). 

On  the  basis  of  the  multitest  studies,  the 
Working  Group  concludes  that  MBC  is  muta¬ 
genic  and  recommends  that  a  rebuttable  pre¬ 
sumption  against  all  pesticide  products  con¬ 
taining  thiophanate-methyl  be  Issued. 

2.  Effects  on  Nontarget  Organisms:  Reduc¬ 
tion  in  Populations  of  Earthworms.  40  CFR 
162.11(a)  (3)  (il)  (C)  provides  that  a  rebut¬ 
table  pre.sumption  shall  ari.se  If  a  pesticide’s 
Ingredients,  metabolites,  or  regradatlon  prod¬ 
ucts  can  reasonably  be  anticipated  to  result 
in  significant  local,  regional,  or  national  pop' 
Illation  reductions  In  nontarget  organisms. 

The  Agency  staff  has  evaluated  the  meth¬ 
odology.  protocol,  and  conclusions  of  several 
studies  that  indicate  that  thiophanate- 
methyl  Is  highly  toxic  to  earthworms.  In 
studies  by  Stringer  and  Wright  (22)  earth¬ 
worm  populations  were  "virtually  eliminat¬ 
ed"  in  apple  orchard  plots  sprayed  with  thi¬ 
ophanate-methyl  In  addition,  thiophanate- 
methyl  was  repellent  to  earthworms,  appar¬ 
ently  because  it  made  food  materials  unpal¬ 
atable  to  them.  The  spraying  of  thiophanate- 
methyl  in  orchards  reduced  not  only  the 
number  and  biomass  of  all  earthworm  spe¬ 
cies  combined,  but  al.so  that  of  each  Individ¬ 
ual  species  (23). 

Stringer  and  Lyons  stated  that  earthworms 
are  generally  regarded  as  beneficial  animals 
In  maintaining  soil  fertility,  but  noted  that  it 
ha.s  not  been  rigorously  proven  that  they  are 
essential  (23).  Hopp  claims  that  earthworm 
activity  Is  not  one  of  the  three  basic  require¬ 
ments  for  plant  growth  but  is  a  factor  which 
can  be  used  to  correct  deficiencies  In  soil 
fertility  (24).  Thus,  the  Working  Group  Is 
unable  to  adequately  evaluate  the  environ¬ 
mental,  agricultural,  and  economic  signifi¬ 
cance  of  these  population  reductions.  Com¬ 
ment  Is.  therefore,  especially  solicited  on  the 
relevance.  Impact,  and  long-term  significance 
of  such  local  population  reductions. 

The  Working  Group  recognizes  that  many 
other  factors  contribute  to  the  size  of  earth¬ 
worm  populations.  Including  soil  composi¬ 
tion,  moisture,  temperature,  cultivation 
practices,  and  the  use  of  other  pesticides. 
Furthermore.  It  appears  that  the  adverse  ef¬ 


fects  on  earthworms  are  generally  limited  to 
areas  of  application  and  do  not  extend  sig¬ 
nificantly  to  adjacent  areas.  That  is,  the 
effects  appear  to  be  confined  largely  to 
privately  owned  land,  the  owners  of  which 
can  be  made  aware  of  the  likely  effects  on 
earthworms.  Nonetheless,  it  Is  clear  that  the 
use  of  thiophanatemethyl  according  to  cur¬ 
rent  label  directions  can  reasonably  be  ex¬ 
pected  to  result  in  significant  local  reduc¬ 
tions  of  earthworm  populations.  Accordingly, 
the  Working  Group  concludes  that  a  re¬ 
buttable  presumption  has  arisen  against 
pesticide  products  containing  thiophanate- 
methyl  which  are  registered  for  outdoor  use. 

IV.  Other  Relevant  Adverse  Effects 

A.  Potential  Formation  of  N-Nitroso  Com¬ 
pounds.  Many  chemicals  can  react  with  ni¬ 
trites  to  form  N-nltroso  compounds  (25) 
which  as  a  class  are  recognized  as  animal  car¬ 
cinogens  and  mutagens  (26) . 

Two  papers  (27,  28)  dealing  with  the  pos¬ 
sible  formation  of  N-nitroso  MBC  and  in¬ 
duction  of  lymphosarcomas  were  reviewed. 
Both  papers  reported  that  neither  MBC  nor 
sodium  nitrite  alone  produced  tumors;  tu¬ 
mors  did  develop  In  Swiss  mice  given  large 
amounts  of  sodium  nitrite  (0.05  to  0.5  per¬ 
cent  In  drinking  water)  and  administered 
MBC  by  gavage. 

The  fact  that  lymphosarcomas  form  in 
Swiss  mice  treated  with  MBC  and  nitrite 
but  not  In  mice  treated  with  MBC  alone 
suggests  that  MBC  and  nitrite  interact  to 
create  a  stress  that  results  In  tumor  produc¬ 
tion  (27).  Furthermore,  offspring  of  mice 
treated  with  MBC  and  nitrite  during  gesta¬ 
tion  developed  tumors,  whereas  offspring  of 
animals  treated  with  MBC  alone  did  not 
(28). 

Evaluations  of  the.se  studies  state  that  the 
data  do  not  provide  evidence  for  In  vivo 
production  of  N-nltroso  MBC  (29,30).  Addi¬ 
tional  data  necessary  in  order  to  evaluate 
the  hazards  of  N-nltroso  MBC  would  Include 
kinetic  studies  and  Information  on  the  iso¬ 
lation  of  an  N-nitroso  MBC  derivative 
formed  in  vivo,  and  rate  of  formation  of  N- 
nitroso  MBC  in  the  soil  and  rate  of  uptake 
into  plants  (30). 

Although  there  Is  no  evidence  at  present 
that  N-nitroso  compounds  are  formed  from 
MBC.  nitrosation  can  take  place  on  either 
of  the  two  nitrogen  sites.  Formation  of  N-nl¬ 
troso  compounds  might  occur  after  the  pesti¬ 
cide  is  applied  if  nitrites  are  present.  Such 
formation  is  therefore  possible  in  soil,  water, 
air.  plants,  and  animals,  including  man  (30) . 

The  potential  formation  of  N-nitroso  MBC 
is  a  matter  of  concern.  The  Working  Group 
recommends  that  the  Agency  solicit  further 
information  on  the  formation  of  N-nitroso 
compounds  from  MBC,  the  conditions  neces¬ 
sary  for  formation  of  such  compounds,  and 
their  potential  as  carcinogenic  and  muta- 
getuc  agents. 

B,  Teratogenic  and  reproductive  effects. 
The  Working  Group  has  considered  a  paper 
on  the  teratogenic  effects  of  thiophanate- 
methyl,  which  has  been  reviewed  by  Battelle 
Memorial  Laboratories  (31).  Maklta  and 
co-workers  administered  thiophanate-methyl 
by  gavage  to  ICR  mice  (dosage  levels  from 
40  to  1.000  mg/kg)  from  day  1  to  day  15  of 
gestation  (13).  The  only  observed  malforma¬ 
tion  was  cleft  palate  which  occurred  with  the 
same  Incidence  In  the  control  and  experi¬ 
mental  animals.  The  highest  dosage  level 
(1,000  mg/kg)  resulted  in  a  slight  reduction 
In  the  number  of  living  fetuses  with  the  no¬ 
effect  level  (500  mg/ kg)  appearing  to  rep¬ 
resent  an  adequate  margin  of  safety.  How¬ 
ever.  the  study  should  be  considered  incon¬ 
clusive  for  determining  teratogenic  effects 
because  apparently  brain,  spinal  cord,  heart, 
and  urogentlal  organs  were  not  examined 
(31). 


In  a  3-generatlon  reproductive  study  of 
the  effect  of  thiophanate-methyl  on  the  rat. 
Palmer  and  co-workers  administered  thl- 
ophanate  methyl  In  the  diet  to  CO  strain 
(Charles  River)  rats  (70-80  g)  at  levels  of 
0.  40.  160.  and 

In  a  3-generation  reproductive  study  of 
the  effect  of  thiopliante-methyl  on  the  rat. 
Palmer  and  co-workers  administered  thi¬ 
ophanate-methyl  In  the  diet  to  CO  strain 
(Charles  River)  rats  (70-80  g)  at  levels  of 
0,  40.  160.  and  640  ppm.  At  the  640  ppm  level 
a  slightly  lower  litter  size  from  birth  to 
weaning  consistently  occurred  in  all  genera¬ 
tion  and  there  was  a  tendency  for  lower  Ut¬ 
ter  weight  from  birth  through  lactation  to 
weaning.  Skeletal  variations,  which  did  not 
appear  in  the  control  animals,  were  ob¬ 
served  at  three  experimental  dosage  levels, 
although  the  anomalies  were  not  dose  de¬ 
pendent  (32). 

The  Working  Group  recommends  that  the 
Agency  solicit  additional  Information  on 
potential  teratogenic  effects  of  thiophanate- 
methyl  and  exposure  from  actual  use. 
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